Chronic inflammation and oxidative stress have been implicated in the pathophysiology of Major Depressive Disorder (MDD), as well as in a number of chronic medical conditions. The aim of this study was to examine the relationship between peripheral inflammatory and oxidative stress markers in un-medicated subjects with MDD compared to non-depressed healthy controls and compared to subjects with MDD after antidepressant treatment. We examined the relationships between IL-6, IL-10, and the IL-6/ IL-10 inflammatory ratio vs. F2-isoprostanes (F2-IsoP), a marker of oxidative stress, in un-medicated MDD patients (n = 20) before and after 8 weeks of open-label sertraline treatment (n = 17), compared to healthy non-depressed controls (n = 20). Among the un-medicated MDD subjects, F2-IsoP concentrations were positively correlated with IL-6 concentrations (p < 0.05) and were negatively correlated with IL-10 concentrations (p < 0.01). Accordingly, F2-IsoP concentrations were positively correlated with the ratio of IL-6/IL-10 (p < 0.01). In contrast, in the control group, there were no significant correlations between F2-IsoPs and either cytokine or their ratio. After MDD subjects were treated with sertraline for 8 weeks, F2-IsoPs were no longer significantly correlated with IL-6, IL-10 or the IL-6/IL-10 ratio. These data suggest oxidative stress and inflammatory processes are positively associated in untreated MDD. Our findings are consistent with the hypothesis that the homeostatic buffering mechanisms regulating oxidation and inflammation in healthy individuals become dysregulated in untreated MDD, and may be improved with antidepressant treatment. These findings may help explain the increased risk of comorbid medical illnesses in MDD.
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Introduction
Chronic inflammation and oxidative stress have been implicated in the pathophysiology of Major Depressive Disorder (MDD) (Berk et al., 2011; Capuron and Miller, 2011; Chauhan and Chauhan, 2006; Croonenberghs et al., 2002; Forlenza et al., 2007; Khanzode et al., 2003; Maes, 2011a Maes, ,b, 1999 Miller, 2010; Raison and Miller, 2011; Wolkowitz et al., 2008) as well as a number of serious medical conditions (Maes et al., 2011b) , including cardiovascular disease and atherosclerosis (Krishnan, 2010; Lakshmi et al., 2009; Tousoulis et al., 2008; Uno and Nicholls, 2010) , chronic renal disease (Cottone et al., 2008) , pulmonary disease (Jelic and Le Jemtel, 2008), rheumatoid arthritis (Stamp et al., 2012) , certain cancers (Khansari et al., 2009; Maes et al., 2011b; Reuter et al., 2010) , metabolic syndrome, obesity and diabetes (Agrawal et al., 2007; Assumpcao et al., 2008; Ferder et al., 2006; Guerrero-Romero and Rodriguez-Moran, 2006) , and in the normal physiology of cellular aging and immuno-senescence (Cannizzo et al., 2011; De la Fuente and Miquel, 2009) . While inflammation and oxidation have generally been studied separately in these conditions, the interplay between them has been less well-studied, despite mounting evidence that their interaction plays a major role in the pathogenesis of many diseases (Ambade and Mandrekar, 2012; Forlenza and Miller, 2006; Maes et al., 2011e, 2007 Rahman, 2003; Sarandol et al., 2007a) . Examining the interplay between chronic inflammatory states and oxidative stress is likely to deepen our understanding of the pathophysiology of MDD and other diseases, offer greater insight into the associations between MDD and co-morbid medical illnesses with inflammatory or oxidative associations (such as diabetes, arthritis, dementia, metabolic syndrome and cardiovascular disease), and potentially guide novel approaches to the treatment of depression and its comorbid systemic diseases (Maes et al., 2011c; Nemeroff and Goldschmidt-Clermont, 2012; Wolkowitz et al., 2011b) .
